Document made available under the 
Patent Cooperation Treaty (PCT) 



International application number: PCT/KR04/003528 
International filing date: 30 December 2004 (30.12.2004) 

Document type: Certified copy of priority document 

Document details: Country/Office: KR 

Number: PCT/KR03/002899 

Filing date: 30 December 2003 (30.12.2003) 



Date of receipt at the International Bureau: 25 January 2005 (25.01.2005) 



Remark: Priority document submitted or transmitted to the International Bureau in 
compliance with Rule 17.1(a) or (b) 




World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 



JCT/KR 2004 /0 0 35 28 
MR 3 0.1 2. 2004. 




This is to certify that the following application annexed hereto'' 
is a true copy from the records of the Korean Intellectual 
Property Office. 



§J £j si 
Application Number 



PCT/KR2003/002899 



ll §J L3 s §=! 
Date of Application 



S a 
Applicant(s) 



pi 



"Zv ; , S @|l 

W "• ■," vv; . 



2003^ 12H 30^ 
DEC 30, 2003 

SEOUL NATIONAL UNIVERSITY INDUSTRY FOUNDATION 



2004 



12 



30 



COMMISSIONER 



■UJI 

raio! 



Ol 



:quest. 



' - " ' 

Original (for SUBMISSION) - printed on 30.12.2003 02:06:32>M 



GP030054 



6-1-2003-0018202-94 




PCT/KR03/02899 

2003. 12.30 
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3 0 DECEMBER 2003 ( 3 0. 12. 03 ) 


rpcT 

1 


Korean Intel lecr-il Property Office 
PCI Internatioaal Application 





0-4 


Form - PCT/RO/101 PCT Request 




0-4-1 


Prepared using 


PCT-EASY Version 2,92 
(updated 01.11.2003) 


0-5 


Petition 






The undersigned requests that the 
present international application be 
processed according to the Patent 
Cooperation Treaty 




0-6 


Receiving Office (specified by the 
-applicant) - - . 


Korean Intellectual Property Office 






V ss.\J / JxJX J 


0-7 


Applicant's or agent's file reference 


vjjt v J \J \J _ ■> *± 


J 


Title of invention 


EMBRYOTsTTC 1 CTTTFM PTrT.T, T.TTvTE? TT'DrVh/r fTWDDvri 

Cji'iOJ^ i V_/J.N J. V^. O JL .EilXl J2i.Ll.Ll .Li X AXili X 1 XVVjiXL JSiMib Jx. X O 

TRANSFERRED BY SOMATIC CELL NUCLEUS AND 
NEURAL CELLS DIFFERENTIATED THEREFROM 


1! 


Applicant 




^ 11-1 

II-2 


This person is: 
Applicant for 


applicant only- 
all designated States except US 


1I-4 


Name 


SEOUL NATIONAL UNIVERSITY INDUSTRY 
FOUNDATION 


II-5 


Address: 


San 4-2, 

Bongcheon -dong / Gwanak - gu r 
151-050 Seoul 


li-6 


State of nationality 


Republic of Korea 
KR 


li-7 


State of residence 


KR 


II-8 


Telephone No. 


82-2-380-7890 


II-9 


Facsimile No. 


82-2-872-1813 


11-10 


e-mail 


snui £@snu . ac . kr 
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IIM 


Applicant and/or inventor 




IH-1-1 


This Dersorr is* 


applicant' and inventor 


IIM-2 


Applicant for 


o "] *1 rlpq-l cm af Qf 3 fnc? 

Q._LJ-, V_iC2 tD J_y Aid L- KZ\JL 0 Cd CcS 


111-1-4 


Name (LAST Firsts 


ROH, Sung -11 


ni-1-5 


Address: 


ft /y "IjUI, Hyundae Apt . r 






*430/ Apy u j eong z. - Qoiig , Liangnain.-gu, 






—> ~J J \J — > uCUUl 






Republic of Korea 


m-1-6 


State of nationality 


KR 


IIM-7 


State of residence 




IU-2 


Applicant and/or inventor 




111-2-1 


Thi<? npr«;nn iq' 

1 1 IIO }Jv3H Ok/i 1 |0< 


applicant and inventor 


ni-2-2 


Applicant for 


uxxi. y 


HI-2-4 


Name fLAST Frr^fi 


HWANG , Woo - Suk 


Hl-2-5 


Address: 


#106-7 01, Nonhyeon Apt., 






22, Nonhyeon - dong r Gangnam-gu, 












Republic of Korea 


Hl-2-6 


State of nationality 


KR 


m-2-7 


State of residence 


xvxs. 


M-3 


Applicant and/or inventor 




111-3-1 


Thicj npr^nn ?«;• 


applicant and inventor 


111-3-2 


Applicant for 




111-3-4 


Name fLAST Fir=;t\ 


LEE , Byeong - Chun 


1 11-3-5 


Address: 


#207-203, Dusan Apt . , 






1/08-1, Bongcheon - dong , Gwanak-gu, 












Republic of Korea 


1 11-3-6 


State of nationality 


KR 


11 1-3-7 


State of residence 


KR 




Applicant and/or inventor 




m-4-1 


This person is: 


applicant and inventor 


Hl-4-2 




US only 


lit A A 

III -4-4 


Name (LAST, First) 


KANG, Sung-Ksun 


111-4-5 


Address: 


tr^oo-cu/, r acuity ivpu « , 






.Seoul National University, Bongcheon 






7 - dong , 






Gwanak-gu, 






151-742 Seoul 






Republic of Korea 


111-4-6 


State of nationality 


KR 


m-4-7 


State of residence 


KR 
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Hi-5 

m-5-1 

IIi-5-2 
1II-5-4 
HI-5-5 



III-5-6 

m-5-7 



Applicant and/or inventor" 
This person is: 
Applicant for 
Name (LAST, First) 
Address: 



State of nationality 
State of residence 



applicant and inventor 
ITS only 

RYU, Young -June 
#4 04 , Sun-Jeong, 

#19 6-3, Bongcheon 11-dong, Gwanak-gu, 

151-817 Seoul 

Republic of Korea 

KR 

KR 



1H-6 

lil-6-1 

lli-6-2 

ni-e-4 

III-6-5 



III-6-6 
M-6-7 



Applicant and/or inventor 
This person is: 
Applicant for 
Name (LAST, First) 
Address: 



State of nationality 
State of residence 



applicant and inventor 

US only 

LEE, Eu-Gene 

#4 04, Sun-Jeong, 

#196-3, Bongcheon 11-dong, Gwanak-gu, 

151-817 Seoul 

Republic of Korea 

KR 

KR 



HI-7 

1 1 1-7-1 
I1I-7-2 

in-7-4 

ili-7-5 



III-7-6 

m-7-7 



Applicant and/or inventor 
This person is: 
Applicant for 
Name (LAST, First) 
Address: 



State of nationality 
State of residence 



applicant and inventor 
US only 

KIM, Soon-Woong 

#101-811, Hyundae - Sungwoo Apt., 

S i 1 imb on - dong , Gwanak - gu , 

151-799 Seoul 

Republic of Korea 

KR 

KR 



Ui-8 

111-8-1 

m-8-2 
m-8-4 

Hl-8-5 



m-8-6 
m-8-7 



Applicant and/or inventor 
This person is: 
Applicant for 
Name (LAST, First) 
Address: 



State of nationality 
State of residence 



applicant and inventor 

US only 

KWON, Dae-Kee 

#317-4, Dapsiirmi 5 -dong, 

Dongdaemun-gu, 

130-803 Seoul 

Republic of Korea 

KR 

KR 
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II-9 


Applicant and/or inventor ~~ 


11-9-1 


This person is: 


U-9-2 


Applicant for 


U-9-4 


Name (LAST, First) 


li-9-5 


Address: 



Hl-9-6 
lil-9-7 


State of nationality 
State of residence 


111-10 


Applicant and/or inventor 


II 1-1 0-1 


This person is: 


111-10-2 


Applicant for 


ill-10-4 


Name (LAST, First) 


li 1-1 0-5 


Address: 



applicant and inventor 
US only 
KWON, Hee-Sun 

#935-502, Dormitory, Seoul National 
University, 

San 4-1, Bongcheon 7-dong, Gwanak-gu, 

151-050 Seoul 

Republic of Korea 

KR 

KR 



lil-10-6 
111-10-7 


State of nationality 
State of residence 


111-11 


Applicant and/or inventor 


ili-11-1 


This person is: 


111-11-2 


Applicant for 


111-11-4 


Name (LAST, First) 


111-11-5 


Address: 



applicant and inventor 
US only 
KOO, Ja-Min 

#33 0-503, 3rd complex Apt., 

Mok 5-dong, Yangcheon-gu, 

151-050 Seoul 

Republic of Korea 

KR 

KR 



1-11-6 
1-11-7 



State of nationality 
State of residence 



applicant and inventor 
US only 
PARK, Eul-Soon 
#202-906, Hanyang Apt., 

Taesaeng-ri , Dae so -my eon, Eumseong-gun, 

3 6 9-824 Chuncheongbuk - do 

Republic of Korea 

KR 

KR 



1-12 

1-12-1 

1-12-2 

1-12-4 

1-12-5 



111-12-6 
m-12-7" 



Applicant and/or inventor 
This person is: 
Applicant for 
Name (LAST, First) 
Address: 



State of nationality 
State of residence 



applicant and inventor 
US only 

HWA2\ T G, Youn- Young 

#10 8-16 04, Park-Town, 

Sunae - dong , Bundang - gu , 

4 63-020 Gyeonggi - do 

Republic of Korea 

KR 

KR 



Seongnam-si, 
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ill-13 


Applicant and/or inventor - 




III 1 O" 1 


I MIS pcloUll IO. 


applicant and inventor 


111-13-2 


Applicant for 




Ml— "1 3—4- 


Name /"LAST Firsts 


MOON, Snm-Yong 


111-13-5 


Address: 


tF-<ii.-^uo / bampimg Apt. , 

J. U O J t PCUUXJ.U UUii^ / O SULUU y / 

137-882 Seoul 
Republic of Korea 


1 11-1 3-6 


State of nationality 


KR 


111-13-7 


State of residence 


KR 


111-14 


Applicant and/or inventor 




III -\A A 


1 HId pcioUl] lo. 


applicant and inventor 


111-14-2 


Applicant for 


TT-C! »— \*r*. Itr 

uo onJLy 


■ •II — J 


1 Neil 1 lo ^LnO 1 j rilclj 


OH, Sun-Kyung 


111-14-5 


Address* 


#408-14 01, Samwiian Apt., 

DaligwHa ~j — CLOng , ballySeO - yu , 

Republic of Korea 


111-14-6 


State of nationality 


KR 


111-14-7 


State of residence 


KR 




Annlif*ant snri/nr ] nvpnirir 

1 1 ^ai 1 1. aiiu/vi iiivciiiui 




Ml -i R ^ 
til- 1 0- I 


1 nis person is. 


applicant and inventor 


M 1-1 5-2 


Applicant for 


u o only 


i 1 1 - 1 o-*-t 




AKN, Cu-Rie 


111-15-5 


Address' 

/ woo* 


tp2 01-/0o, Anam Apt • , 

23 6, Myeongnyun - dong" 2 - ga , Jongno - gu , 
Republic of Korea 


111-15-6 


State of nationality 


KR 


il 1-1 5-7 


State of residence 


KR 


111-16 


Aoolicant snd/or inventor 




III- 1 D- 1 


1 1 iio per bun lb. 


applicant and inventor 


111-16-2 


Applicant for 


uo uiii. y 


111-16-4 


Name (LAST, First) 


YOON, Eyun-Soo 


111-16-5 


Address: 


#101-505, Maebong Apt., 

9 66, TDogok-dong, Gangnam-gu f 

135-504 Seoul 

Republic of Korea 


111-16-6 


State of nationality 


KR 


111-16-7 


State of residence 


KR 
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Hi-17 


Annlir*anf anri/or i n\/pntnr 




Ml i7 ^ 


This person is: 


applicant and inventor 


IIi-17-2 


Applicant for 


uo oniy 


III -17_A 
111—1 / -4 


hUmo f\ ACT Pirof\ 

Name ^lao j , rirst; 


PARK, Jong-Hyuk 


|||_17»5 


rAuui coo. 


#104-204, Donga-lcha Apt., 






Yeomchaiig - doner , Gangs eo - gu , 












Republic of Korea 


IU-17-6 


State of nationality 


KR 


111-17-7 


State of residence 






f-\\JfcjitL*cxi i L ailU/vJi U IvcHlUI 




til <iQ -1 
I 11-1 O- 1 


This person is: 


applicant and inventor 


111-18-2 


Applicant for 


US only 




Name (i_Ao I , rirstj 


KIM, Sun -Jong 


111 1ft R 


MUUI coo. 


#304-1102, Sinsung-Ennhasoo Apt., 






Buheung - dong , Dong an - gu , Anyang - si , 






1 j J. - UD^ uyeouyy 1 — CO 








111-18-6 


State of nationality 




ili-18-7 


State of residence 




111- I «3 


Applicant and/or inventor 




ni-19-1 


This person is: 


applicant and inventor 


111-19-2 


Applicant for 


US only 


111-19-4 


Name (LAST, First) 


CHOI, Yang-Kyu 


111-19-5 


Address: 


44- "1 O O H *2 A *7 TT — ~ "L_ -5 4- 7. 

*FJL-£ y-li u / , riano i u Ap u • , 






99, Eoeun-dong, Yuseong-gu, 






^ud-oud juae^j eon 








1 1 1-1 9-6 


State of nationality 




111-19-7 


State of residence 


"PTT? 
XV is. 


IV-1 








address for correspondence 






The person identified below is 


agent 




hereby/has been appointed to act on 






behalf of the applicant(s) before the 






competent International Authorities as: 




IV-1-1 


Name (LAST, First) 


LEE, Sei-Jin 


1V-1-2 


nuui coo. 


1/tn Floor, Cxty Aa.r Tower ; 






159-9 Samsung- dong , Gangnam- gu f 












Republic of Korea 


1V-1-3 


Telephone No. 


82-2-6203-1020 


3V-1-4 


Facsimile No. 


82-2-6203-1026 


IV-1-5 


e-mail 


B j 1 ee@ha.no 1 ip * com 


IV-2 


Additional agent(s) 


additional agent (s) with same address as 






first named agent 


iy-2-1 


Name{s) 


KIM, Seong-Nam 
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V 

V-1 



Designation of States 



Regional Patent 

(other kinds of protection or treatment, 
if any, are specified between 
parentheses after the designation(s) 
concerned) 



AP: BW GH GM KE LS MW MS SD SL SZ TZ UG 
ZM ZW and any other State which is a 
Contracting State of the Harare Protocol 
and of the PCT 

EA: AM AZ BY KG KZ MD RU TJ TM and .any 
other State which is a Contracting State 
of the Eurasian Patent Convention and cf 
the PCT 

EP : AT BE BG CH&LI CY CZ DE DK EE ES FI ' 
FR GB GR HU IE IT LU MC NL PT R0 SE SI 
SK TR and any other State which is a 
Contracting State of the European Patent 
Convention and of the PCT 

OAs BF BJ CF CG CI CM GA GN GQ GW ML MR 
NE SN TD TG and any other State which is 
a member State of OAPI and a Contracting 
State of the PCT 



V-2 



National Patent 

(other kinds of protection or treatment, 
if any, are specified between 
parentheses after the designation(s) 
concerned) 



AE AG 

BZ CA 

EC EE 

IL IN 

LT LU 

NZ OM 

SL SY 

\m yu 



AL AM 
CH&LI 

EG ES 

IS JP 

LV MA 

PG PH 

TJ" TM 

ZA ZM 



AT AU AZ 

CN CO CR 

FI GB GD 

KE KG KP 

MD MG MK 

PL PT R0 

TN TR TT 
ZW 



BA BB 

CU CZ 

GE GH 

KR Vj£Z 

MN MW 

RU SC 

TZ UA 



BG BR 

DE DK 

GM KR 

LC LK 

MX MZ 

SD SE 
UG 



BW BY 

DM DZ 

HU ID 

LR LS 

NI NO 

SG SK 

UZ VC 



V-5 



Precautionary Designation Statement 

In addition to the designations made 
under items V-1 , V-2 and V-3, the 
applicant also makes under Rule 4.9(b) 
all designations which would be 
permitted under the PCT except any 
designation(s) of the State(s) indicated 
under item V-6 below. The applicant 
declares that those additional 
designations are subject to confirmation 
and that any designation which is not 
confirmed before the expiration of 15 
months from the priority date is to be 
regarded as withdrawn by the applicant 
at the expiration of that time limit. 



V-6 



Exciusion(s) from precautionary 
designations 



NONE 



VI 



Priority claim 



NONE 



VIS-1 



International Searching Authority 
Chosen 



Korean Intellectual Property Office 
(KIPO) (ISA/KR) 
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VIII 


Declarations 


Number of declarations 




vm-1 


Declaration as to the identity of the 

invpntnr 






VIII-2 


Declaration as to the applicant's 
entitlement, as at the international filing 

Hnfp tn annlv fnr and hp nranfpri a 

patent 


- . 




Vlll-3 


Declaration as to the applicant's 
entitlement, as at the international filing 
date, to claim the priority of the earlier 
application 


_ 




Vill-4 


Declaration of inventorship (only for the 
purposes of the designation of the 
United States of America) 


— 




Vlll-5 


Declaration as to non-prejudicial 
disclosures or exceptions to lack of 
novelty 






IX 


Check list 


number of sheets 


electronic file(s) attached 


IX-1 


Request (including declaration sheets) 


9 




IX-2 


Description 


36 




IX-3 


Claims 


5 




IX-4 


Abstract 


1 


ESABST0 0 . TXT 


IX-5 


Drawings 


11 




IX-7 


TOTAL 


62 




Accompanying items 


paper document(s) attached 


electronic file(s) attached 


IX-8 


Fee calculation sheet 


V 




IX-11 


Copy of general power of attorney 


reference no . 
GP030054 




IX-17 


PCT-EASY diskette 




Diskette 


IX-1 9 


Figure of the drawings which should 
accompany the abstract 


1 


IX-20 


Language of filing of the 
international application 


Korean 


X-1 


Signature of applicant, agent or 
common representative 






X-1-1 


Name (LAST, First) 


LEE, Sei-Jir^c^a^| 




X-2 
X-2-1 


Signature of applicant, agent or 
common representative 

Name (LAST, First) 


KIM, Seong-Na^tl^-'isi^; 


FOR RECEIVING OFFICE USE ONLY 


10-1 


Date of actual receipt of the 
purported international application 


3 0 DECEMBER 2®1 { 


3 0. 12. 03 ) 


10-2 


Drawings: 






10-2-1 


Received 






10-2-2 


Notreceived 






10-3- 


Corrected date of actual receipt due 
to later but tsmely received papers or 
drawings completing the purported 
International application 






0 3 /0 23 91 

GP030054 



10-4 


Date of timely receipt of the required 
corrections under PCT Article 11(2) 




10-5 


International Searching Authority 


ISA/KR 


10-6 


Transmittal of search copy delayed 
until search fee is paid 




FOR INTERNATIONAL BUREAU USE ONLY 


11-1 


Date of receipt of the record copy by 
the International Bureau 
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(This sheet is not part of and does not count as a sheet of the international application) 



0 

0-1 


For receiving Office use only 
International Application No. 


PCT/K 03/02899 


0-2 


Date stamp of the receiving Office 


30. 1 2. 2003 




0-4 

0-4-1 


Form - PCT/RO/101 (Annex) 
PCT Fee Calculation Sheet 
Prepared using 


PCT-EASY Version 2.92 
(updated 01.11.2003) 


0-9 


Applicant's or agent's file reference 


GP030054 


2 


Applicant 


SEOUL NATIONAL UNIVERSITY INDUSTRY 
FOUNDATION, et al . 


12 
12-1 

12-2-1 

12-2-2 

12-3 

12-4 
12-5 
12-6 
12-7 
12-8 

12-9 

12-10 
12-11 
12-12 
12-13 


Calculation of prescribed fees 


fee amount/multiplier 


Total amounts (KRW) 




Transmittal fee T 




45, 000 




Search fee S 


<=> 


150, 000 




International search to be carried out by 


KR 




International fee 
Basic fee 
(first 30 sheets) b1 


530,000 


Remaining sheets 


32 


Additional amount (X) 


12, 000 


Total additional amount b2 


384,000 


b1 + b2 = B 


914, 000 


Designation fees 

Number of designations contained 
in international application 


99 


Number of designation fees 
payable (maximum 5) 


5 


Amount of designation fee (X) 


114, 000 


Total designation fees D 


570, 000 


PCT-EASY fee reduction R 


, -163,000 


Total International fee (B+D-R) I 


■=> 


1,321, 000 




12-17 


TOTAL FEES PAYABLE (T+S*3+P) 


■=> 


1, 516, 000 




12-19 


Mode of payment 


cash 



VALIDATION LOG AND REMARKS 



13-2-1 


Validation messages 


Green? 




Request 


A translation of the international 
application into English will have to be 
prepared under the responsibility of the 
ISA selected. 



General Power of Attorney 



Agent: 

Name: Lee, Sei Jin ; Kim, Seong Nam 
Address: 1 7 th Floor, City Air Tower 

159-9 Samsung- dong, Gaiignam-gu 

Seoul 135-973, Republic of Korea 

I/We, the undersigned, do hereby appoint the above-identified agents as my/our agents to act 
for me/us in all proceedings concerning with any and all of the following International 
Applications, 



Date: December 2, 2003 



<==;<= ill. 



Applicants: 

Name: 
Address: 



Soft eft'- 1 



Seoul National University Industry Foundation l^gjiloi ,3Sll 
San 4-2, Bongcheon-dong, Gwanak-gu, Seoul, rff-^8ff^Si?c of Korea 



General Power of Attorney 



Agent: 

Name: Lee, Sei Jin ; Kim, Seong Nam 
Address: 1 7 th Floor, City Air Tower 

159-9 Samsung- dong, Gangnam-gu 

Seoul 135-973, Republic of Korea 

I/We, the undersigned, do hereby appoint the above-identified agents as my/our agents to act 
for me/us in all proceedings concerning with any and all of the following International 
Applications. 



Date: December 3, 2003 

Applicants: 

Name: ROH, Sung-Il 
Address: # 79-1301, Hyundae Apt. 45$l Apgujeong 2-dong, Gangnam-gu 
Seoul, 135-905, Republic of Korea 




Name: HWANG, Woo-Suk ^iM^j 

Address : #1 06-70 1 , Nonhyeon Apt/2^Nonhyeon-dong, Gangnam-gu, 
Seoul, 135-820, Republic of Korea 

Name: LEE, Byeong-Chun 

Address: #207-203, Dusan Apt. 1 70^'rBongcheon-dong, Gwanak-gu, 
Seoul, 151-050, Republic of Korea 

Name: KANG, Sung-Keun (s3n 

Address: #936-807, Faculty Apt. SeduS^ational University, Bongcheon 7-dong, 
Gwanak-gu, Seoul, 151-742, Republic of Korea 

f'0T 



Name: RYU, Young- June 
. Address: #404, Sun-Jeong, #196-3, Fingcheomll-dong, Gwanak-gu, 
Seoul, 151-817, Pvepublic of Korea 



Name: LEE, Bu-Gene ( S §!§J 

Address: #404, Sun-Jeong, #196-3, Btfngcheon 11-dong, Gwanak-gu, 
Seoul, 151-817, Republic of Korea 

Name: KIM, Soon-Woong . 

Address: #101-811, Hyundae-Sung#|?Apt. Silimbon-dong, Gwanak-gu, 
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{EMBRYONIC STEM CELL LINE FROM EMBRYO TRANSFERRED by 
SOMATIC CELL NUCLEUS and NEURAL CELLS DIFFERENTIATED THEREFROM} 

5 

io *M3E. ^ \+*H °H*H ^€ «1 «M^}*1 nfl^ji, 

^•71 yflti>i^Bl ^^-^ vfl^l^ (Inner Cell Mass, ICMs)* «fl°^H 
#71 A|]i^ ^ ^lS^-Bl Al^ AflS6fl ^ ^oltf. 

^fl^7l# 

15 

AS., #71 ^li(stem celDfe <M* ^^Hr 3-€- 

•^^tt 7]^ <r sx^ Aiii-i- s-^, 

2:12. Afli (hematopoietic stem celOfe sJ^JLS <*|&| Tz\r<££\ 

Aflil- # ^A ^H-S *M9tl- *r y H 6 >- 7i(embryonic stem, ES)^ife 

20 yflo]-S^-B] -fj-iSfl^- ^^(p luripoten t) A^iol^S. ol^-g. 

1981^1 *R-r£: ES Afli^o) A }bJ- ES Allioi ig-Tg-^ <^ 

Aj-tg-tb 71^ ^ 13*11 (paradigm)* Xl^-St^. ES Afla^ «^ *H-^3 
7l^^(teratocarcinoma, ^ ^(strain)^) ^^^ofl^ 
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iPI^Hr tf^t ^SJfBl E] £4 (Evans and Kaufman et al . , 

Nature, 1981). 

Bongso ^ <M ^MH «M€ y fl 6 >^^ M-^r 41 t7]L> 

tffl<£ ^ «^<>f| tfl§><^ lial*>5|tq.(Bongso et al . Human reproduction, 

5 1994). Bongso ^1 at\*h*\ £-5^ 41 #7l Afl3E<*H <*fl-#^ 

^Bfl (morphology)* 7>^Jl o]&|^ ^71 <£^r 3^ 

Afl£/£( feeder cell support)^ <>l-g-*r*l ^7l tWfl tiflWfe ^ 

w^r ^ €^°1 (rhesus monkey)^ ^ «M €^°1 (marmoset 

10 monkey)^) BfllHa^B] ES iL^S^. °1 ^ 

cg^-fl-sq Ail^Mfr oly^l( d ipioid)^l^m, °lfS] 7H> 7>^ #tfl*Kl 
ES Afla^ ^ ES Afl3.<*| tfj-^ 

<£^^f&] ^1*^1 ES 4l3L^r p>-f^i ES 4l£^ t\-±. s&o] 

15 AlA>-gr>^^-(Thomson et al., PNAS ,95, 7844, 1995) . 

1998\i Thomson ^1 3*H 7fl^€ #7l A«S^ 

(1) SSEA-3, SSEA-4, TRA 1-60, GCTM-2, ^^r&r"?! X^i^l (alkal ine 
phosphatase), Oct-4* 
20 (2) ^5. ^Tfl^Mr 7>*H #3.^5. 

(3) 3Bfl^ 

(4) £]^h 

(5) ^ M\£.5L£\ B fljjL tfl^ji 4^ ^<>\)A\5L ^Sr 
jL#-i- ; ^ 

2 
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(6) Bfl^^ ^ o]^h TfH-*};*] 

Thomson ^ *<S *lJL S^S-M 7]^^ °<H n^S.^^] 

ES 4£« ^^-^rq-. o] Xtf-Q « 0 >^ p}-^ ES #71 Afla# 

5 - &^}7) mi *H A>-g-€ tfe*i ^tj. : es 

J^-g- ^l^rfe aH^&'S ^^^^(trophectoderm)-^ 

^^^(immunosurgery)^ tl^-S ^T^^-^ZL, ifl^lS^ (inner cell 
mass)* tifloH^i ^-fr 6 r ^ -MlS^l ufl^l (plating)^, 

^-o. ja^v ^ ^ 7 1# ^f, a t^€- S3°<f >H3E. ^yfl^-sr^^-. 
10 ES HM.-^^- yfl^l iE^b ufl^ a]^o^ x>o]^ 

^-g- ^ c£i=. ^^o.S. ^Ml^^l ^ ^4 

^l&l^ ^^Kt^l 2^ ^ ^ ^r-i- 5v*fl* ^4^-7] 

(Shattern et al . , Science, 2003) <M*f a}^* ^ 



3 
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is}*}*};, ^ Ir^^S^r «M*KJ:3 S^! ^ 7^ SH"£r 

oi^jg nfl^s^ tfl*flas)6||^ 45* *fla> #7] 45^3. ^il^Kr 

^^>J1 £ ^ofl olSTl] S\%t\-. 

10 ^ ^ili^i, «7l ^5., o]s.«-b] 45 I£^r 

oix}^ /pfl^) ^1145 ^-Sr \3r7>^ ol^-grl-o^ ^>7> 

(1) «7] ^5, °l3.JjM3 45 31^ ol^M 
15 3145* wfl^tt 45^« 45S §*l*Hr #31; 

(2 ) ^ 1 5^tb 45^* ^llTl^H #*>» iHS^Rr 

(3) ^-7i t^^i (d^i^i 45» t«m \+7H <>]^>3i 

20 (4) n ^53ZLefl^ 7^ ^ ^ 3M ^ jl 

wfl^5^ £| ^°<W^ 5t^l"^ 1 a Jlt *MI«^ #31 ^ 

(5) 4V7] tiflti>5^Al ICMsCInner Cell Mass)# *Bl*Kn. 
Tii^sHbVBfl'} -n-^l^^ ^^"M yfl°> #7l 45^« ^-sRr #3l« 

S^fe 7>7> n T3fio> #7] 45^ ^12^1 4^w. 

4 
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5 (i) ^> 7 > «j cl^^o.s.^-B] -a-sfl-s]: tifl^> #7l *HS^HE- tffl^^M 
Ufl«>^ * (embryonic body)* ^^Hr ^ ; 

(2) SW&^S (chemical)* ^7}^ nfl^Kr ^} ^ 

(3) <£7i X])^o) ^>^« ^Hfi-SHr ^^Hf- S^Kr 

io ^nj-^-a- *o*-$4. 

15 A>^)olTil-(A;xlOO, B;x200). 

£ 2^ =r^tb ITSF(^, STM, 

tg^xn A>^olrf( x 400). 

£ 5^ ^ ^<*fl>H A>-g-S)if. JL^-g- 2^3}- o]X]-g- 33^ (4)3.3. 

5 
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S. 6A 6D^ 4^- ti fl°r #7l Afla^ofl Xl-f-tb 

5 3.*^ ^ ^€ 3l^S*HH*l 3*fl^ All 5. ^V&olcKA: ^s, 

B: #^t, C: (A,B,C;x200)). 

^-o]^ ^^HS- M-Bj-^a A>^olT=KA,B,C-iM < a D,E,F-^fl°J H,I,J-^tifl«^: 
A) ^ ^s^^; B) A>o] S? He(-^ 7; C ) HNF; D) BMP-4; E) v]£L D; F) 
10 ^^(Desmin); G) ^S^e^H (Neurofilament); H) S100; I) NCAM). 

15 

Al|3E5. S7l*T-)^l «^ iHa}^ \+*> (Sfe ^ 5.71^-)^ °H*rfe 

*H§^r ^M*H, ^* "«i sfe 

A^-QQ ^ ^(reconstructed embryo)" tb^f. 
20 ^€ ^4M<M -8"^ "7}7> n °)*\&" #7l Afla, 

o]s^fB] ^ *])£. SEfe- Si^^r 7^K individual)^ 

£LQ Tg^^H^ A}-g-=] -g-o^ "tfflo} #7l A-fls (Embryonic Stem cell, 
ES)" ^ tiflo>(embryo)S^^ ^5. ^ ^ 

6 
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^n^C 7}X\5L 9X^ 4i« "W ^ ^ 

^ 8^ ?r*l» °1^ ^3^1 ^(division)S^-B] 
^^^-S wfliaVi ^•^[^A^ioz) (inner cell mass, ICM) ^ ^l^f 

4^ (outer trophectoderm)* S^Kr^. 

5 AA^ *M*H "AA ^ ^-^^t^ -n-^tr 

afl 4 #7] AflS^ iE^r A A «? tiHo> #7] (5£fe ntESS 

5.71^-)" ^ #71 AflSL, oj^JfE.^ ^-S}^) -Mja 5E^r 7fl4^1 

sf|AflssJfB| -fj-sflsi ^ \+7H °H«fl^i AA n 

olf tifl^H til]o>ol]A-] xflAilS-oilS.^ -B-Efl^ #7l 

10 

4^ 7>7 r ^ oj^^o.^^ -R-efl-sl: tiflo}- #7l 
A>aVo) tiflo> #7] hntES)# a^-W. 

15 . 2. AA n ^H^S^ -fr^ WtK «7l Afl^ 3 ! 42:^ 

^ ^<*H A^ "AA ^ ^H^S-^-Bl -frBfl^r tiflo} #7] 

(1) #71 AflS, ^IS-^-Bl £-3^ AflS S£^ 2:^ o]A]ti>^. 7 pfl^l 
20 *1H]S» ti fl°o^ 4^r* ^liS ^*l*Kr ^1; 

(2) ^ \+7>^l 1 q-*fl«- a^-tr ^llli Xl7l*H t^Kr 

(3) -^71 ^^1 (lH^I ^a]^ Afl£* iMaj^ \+*H ^^-ji 

-S-^M^b A^ ^*Rr ^ *Ml*Hr ^1; 

7 
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(4) n 5]HS^^J 7^ tf^g- %^^-A]7lJl 

W3E.*|-*I « £| wfl^l-^- ^* 5.^Kr ^*ll^Hr #31 9? 

(5) #7l ICMsdnner Cell Mass)* £-el* r ^ o]# 
nl^^7> -fh^l^H^- Hfl^H y ti d r #7] 45^r» «*Rr #31 » 

#7l #31 (5)3 Hflt>^^l ICMs» ^-s^Rr 4^^- 

(l) Bfliiis^-^ °13 *!W*H=- #31 ^ 

.0 (2) 4^1 alWI-al ICMs» ^-^Rr ^]» 5."£«Hr ?H 

^(proliferation)^ #3l» S-^TQ *r SX^r. 
L5 ol^^fe, ^ofl rc>^ 7f7> «q olXj^o.s.«-B| -frsfl-ft tfflo} #7] 

^a]^. o)^7fl §«m ^-sl-3] €i=f. 

6\.\J{7\T& t 3£|Jf 4£ \+^p- 45Lo]xq-. 0]=-*- p>c](Marther) 

8 
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^ wHl^(Barnes) ^(^^ : Marther & Barnes, Methods in Cell Biology, 
Vol.57, Animal Cell Culture Methods, Academic Press, 1998) ■£• -§-§-«H 

5 P/S 1MN04M^ 10000IU, ^H^SeH^l 10mg)7V 

^^^(PBS)» ^7}^}JL, ^ -g-e^M 4^tr 4^", ■y^r l^CHS, human 
serum), ^>H^^(NEAA, non-essential amino acid) ^ P/S ^M7} 

^7>^ DMEM»1H 391^*1 5%, C0 2 ^j S^liLS. wfl^Hr 3H^. 

10 4^1(cumulus-oocyte complex)* ^ol^Jfa^^S. *Jb1*H 

^7>*H 39 °C, 5% C0 2 ^1 asHr^ Hfl^l ^1 ^ Afl^gtSJ-jX 

15 *H 2 ^7^1 : ^ \jy*}*l ^} 

20 Y+*>« m g ufl^H A ^^r ^ fait ^ tr ^S., G 

1.2 ufl^H^ 3f«fl€ Yt*r* ^ ^Str \3:*r* ^M^r 5% C0 2 ^ 

rq-^-o g , ^-7] A^-sl- YrX|-ii| ^ 5. (cumulus cell)* *(|7l3r 

9 
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A-n^i- *n7m ^, ^l^-g- gi.2 wi]^o_fio. s ^1^^. 12 i=f-a-, 

5 ^ *\}S.7\ A}7]& ^7># ^^l^^l* °1^H ¥^^fl» 
^7fl^H ^7fl^ ^^lfl ^ , °1« 31*11 10 t-H^I 

159H1 Sfl^Rr *fl 1 ^*fl* 41 S^ *(|7i*H 

^x\^]t\., o]o] t \+^v» ^i^-g- gi.2 a^-^Vzl, Hfl<#-g- 

G1.2 yfl^ofl^l 

10 -=f , ^11- ^ Hoechst 33342(Sigraa Co.)3_ M€ 

15 #7] *H l^HHS} ^o] ^-o^st) lH3}€ =^ \+^H 

^ ^ofl^ «q o]ai ^ #71 -g-^ 4^ -^Bes. ^€ =r 
^"71 ^1 (2HH G1.2 flfl<£3H 

\+7}l: G1.2 yfl^^^S Afl^-sVZL, o)-Al-g- A}^-^ 4^1 

20 PHA-P -§-^^1 Sd^r ^€ ^7U V ^S ^ 

ojij^ ^Itc}. ^H, Afl^-g- G1.2 tifl^^o.^. 

ol^Ai, #7] «Jj o]^]^ 4i 2:^-7.1 # ^-g^M ^7l 

-g-^-Al^lC>. ^ o]A]^ A-^-g- G1.2 Wfl^o] ^7>^ -g-^H 

^37 ; o]S. Afl3L ^^Al^l 27fl ^ A]-o]^ .g-ofio]] 

10 
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^ *^AflS7> (+)^* «| o]Al^ ^j^Al^r.}. 

0.75 vfl*| 2.00kV/cm, 10 20ns, $*rfe ^ 1^ 

5 pM^S, -§-~t€ «1 <^]^^ ^« ^-^4 ^^-S- G1.2 

wH<#^o.5. ^ °H ^f-B-^ -§-<^ HEPES BSA ^ 

nV-u^oj -g-sfl^ P H 7.2 T-fl^l 7.45} -8-«JMch 

10 

15 31 #3 Si ^ ^ ^ ^4 -fM^ ^7j,g- ^^^-^L7> ^rf. ^, #7l«*(M 

elS^-LBfl^ 1 *1#^ t s ^ V+^>^ 4^1 -8-^]?l ^ 

%^5}-^7l7l *£| o]Al^ ^-gfl ^i=. ^JjlisL, «Q 

I^^H elHSZiafl^ ^l^r^r 20X|# w>^-^§>7llfe- 6 ^1# ^l*}, 

ia]-^^7ll^ 3 Al^V ol^, 7 p£ H>^-s|-7flfe ^ 2Al^olrf. 

^-7l^| ^HS-ZL^J Al7>ol 7^3)-^ :f ^ O] ^ ^sW^l^l, 

^. ^ofl^ o].g- 7>W %^5> ^# °l^r ^r^l (cal cium ionophor.e), 

11 
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ol^^p>^Al(ionomycin) ( eMS=- -g-^Oyrode' s solution) ^ 

^^p]-o]X|(p Ur omycin)^- s^#^ (chemical HI a}^ 

°1a}hH1 ^# °l^r ^r^l* ^sl^Rr w o v ^°l ^# 

5 £ ^r^l » *l 3 ^ 6-DMAP* ^ ^ sfrfe %Aj S> o] ?>}t% . <^ 7H , 

Aj-7] o]^- ^tit^ll^ ^-5.^ 10 uM, 6-DMAP^] 2.0mM<y ?H ^4 

°H, 6-DMAP^ ^1 «fl*H AH-^4. *U<q tffl<#-g- 

v})x)^rr NaCl, KC1, NaHCOs, NaH 2 P0 4 , CaCl 2 , Na-^HHB, ^ BflH-. 

10 • BSA, 44^H^(Kanamycin), ^H^^CEAA, essential amino acid), 

wlll^ ^M^^iKNEAA, non-essential amino acid), ^^-4 1 ?1 S^^fe 
G1.2 «fl*l# A}-g-£)-^ ^o] 4^344. 

44 ^-o] 7l^(substrate)S &^}7]^ ^} 

15 ^3 431^ 5:4^^1 ^^r«* ^"fr* ^H^l (sequential) afl^ 

-«r Slfe ^a}^ *H°<f Al^^ofl^ ofl* G1.2/G2.2 wflA]7> ^cf. 

4^-412- « 3-] afl^ «flAHi^ ^ ^7v#^i ^«i]Ai 

mSOFaa «H4" 7} S.^}^), °1 *fl*]fe "SNUnt-2 i«" 4 ^45$^. 
20 ^7H, mSOFaa «I)4^ ^ -fHS^H £ ^ 

' S£4. ^ ifr^ 4^- SNUnt-2 ufl*lfe mSOFaa «fl4^ <*flu|4 

12 
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^^o.S, <#7] "SNUnt-2 wflxl" (1) 95 ^] llOmM NaCl, (2) 
7.0 xfl*| 7.5mM KCl, (3) 20 vfl*l 30mM NaHC0 3 , (4) 1.0 *fl*| 1.5mM NaH 2 P0 4 , 
(5) 3 tfl^l 8mM Na-^HHB, (6) 1.5 ^1 2.0mM CaCl 2 • 2H 2 0, (7) 0.3 vfl*| 
0.8mM MgCl 2 • 6H 2 0, (8) 0.2 0.4raM Na-^ -^-yfl °) H , (9) 1.2 1.7raM 

5 S.*±£.£-di, (10) 6 lOmg/ro* HSA, (11) 0.7 0.8//gM 7W-*H4l, 

(12) 1.5 ifl*l 3% ^^^1 (13) 0.5 vH*| 1.5% wl€^r°M (14) 

0.7 vfl^l 1.2mM L-^bKI ^ (15) 0.3 ifl*] 0.7% ITSS ^-f-^^ 
w>^*>7)| "SNUnt-2 Hfl^l" S 1^] 33 3 w}^ ^^r#S 

10 

<S 1> SNUnt-2 wfl^l 





* 5L 


NaCl 


99.1~106mM 


KCl 


7.2mM 


NaHC0 3 


25mM 


NaH 2 P0 4 


1.2mM 




5mM 


CaCl 2 • 2H 2 0 


1.7raM 


MgCl 2 • 6H 2 0 


0.5mM 


Na-^^HH 


0.3mM 




1.5mM 


' HSA 


8mg/ mi 




0.75/ig/vai 




2% 




1% 




ImM 


ITS 


0.5% 
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G1.2 tifl^HH, 2t:> ufl<££r SNUnt-2 «fl*H A 1 Bfl^'Rr ^ . 

a. ^ wflo> #71 ^1SL» ^^>7l ^lH^r 

yfl^a^ Slii x]e^H ^^^(zona pellucida) 

HSi4^1(pronase), ^ t^H^-H. -g-^Cacid Tyrodes solution) ^ 
3H*i ^7fl(dissection)^ #3 3 Si ^ ^ 

H^^^Tfl^ 0 l-§-*m PBS ^ G2 

SEfe S2 tffl^H -g-*l|«H ^l^-^>. ^ PBSS}- S2 yfl^l* 1:13. 

0.1% SSWlt ^^7} ^T^H 

^^m^. W^}^ # 1-2*, ^ W>^-3}§)-7fl^ 1-1. 5^- ^91 
*ll 6^1 : ^13E.^1 >tM g ICMs^-l ^ 

°1 ^l£xr ICMs^f E-] ^-§1 ^s)^ ^o] 

14 
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^ol]A^ o£o£v% ^ i3^^] ^T-g-^l-^- ^1 

-^--li^-g- ^13£» ^r^"^ ^^^^(immuno-surgery)^ 

^ S^- ^ (mechanical method)* °l-£-£H^ w>^^}-r}-. 

t^Va) fl- ^/H^ ^-1^ ^ S IK combination)^ -§Mfli& 

^•^Hfo] X^sJ-e.]-^] ( ant i -placental alkaline phosphatase antibody) ^ 
31^ i±a|] (Baby Rabbit complement) IMV^ ^-^(anti- 

human serum antibody) ^ 7]t|o} jjUfl (Guinea Pig complement) IHIr 

10 S^&t}. 

^1 ^ iU|^r SNUnt-2, G2.2 5E^r S2 wfl^H 

1Mfl*& I^S-l^l ^^^"Ml ^iKanti-AP)^ S2 V20SLS. 

15 ^«*M*r ^^7> aflT^ Ufl^H f^llt 4* Ml* 

Ufl^t*. ^#a]?1 ^, ufle.>fe SNUnt-2, G1.2 i£xr S2 4^ 

20 #71 SNUnt-2, G2.2 Sfe S2 Afl^^H ^ ^ 

J±<*|(bore)§ 7>^1 31)^1^- tifligl-s^ 5£|3j|l^ ( p i petting)^ £l*1H ,^1€ 

15 
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o]Hrlt!r 2]-^* ^cfl ^ ^17^}31 ICMs-I- 

5 

-&5^ ICMs ^]S#^r ^-fr 6 } <3°<J AflJMKfibroblast 

feeder cellHH Hfl^tf. ^#0] ^ 

^sj-^fi =r Si^f. ^ ^*HS1*K leucaemia inhibitory factor, 

LIF)^ 4£ti tfl^O-SH *flS#-fr ^BflS ^r^Rr^l 

10 <>l-%3E|7lS. *\}2.£\ 3.^2. LIFS. ^tKt ^ AflSf^l 

^-f^flfe *l€-aj- -fr*m ^ 

yflo]- #7] 4^ tifl ^ ( e xt r aembryon i c ) ^ ^ *\]S. -frS.^*] 

15 ^JlS 5&^r ^ ?l^r. tf* «>^tr ^^r ^ W 

^ <*fl3E#( feeder )<L3- o]-g-*H=- %o)t\. (£- °1* *}7 r 

<8<9= ^|£^(auto feeder ^^]-5l7|- ^rf) . 7H V w>^«r7flfe A?\ ^ 

o]^ tiflc} #7l XflaS^-E) ^-5>€ ^ 0 J= AflSL^S. 

20 <>l-g-*Rr 7 i°14. 0 13tr ^1-8-i: ^^7> ^ 

Afls#-i- ^^#oii o^-sh ^ 

g\2\si\ #7l ^> ^ <q*\m ^« <r 5!l^. 

16 
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M]S. ^£7> ZL*^ £ ^°\) 

^lW. ^S-^r cm 2 ^- Or 25,0007fl^ A.}^ 70,0007^ 

*\)£.7\ 7H V wl-^W. ^-fr 6 Hl3. ^£.3. ^iH^r 75,000 

- 100,000 ^1^/cm 2 ^£7} *Wr^. o]e^ °§<£ ES a^^ ^7} 

passage number) A^l;o]rf. ^-B-^HlS^ ^(quality)^ #7) 
*l*l*Kr ^r^H ^1^14. lafl^o] a^o.^)^ la}^^, 

^lS^l ^-f^l ^lS-^r 13.5^ ^ Bfl o}( f 0 etus )3.Jf&) , aJ-b^ 
10 ^^Hli^ til] 6]- afe Efl^> ^^E] ^ &U>-^, ^#3^ 

7>olS.5->oi^- H^^l^l 6 l-§"i- ^ ^sj-^l-ZL ^^sK over crowding)!- ^afl-ST-fe- 
^ IfW. ^711 ^#3*1 ^ yflo}^ Ajo. 6Mit ^ v}&#& ES 
15 AfliM xl^l^ ^ &r}. xfls-o] '^s^ tifl^ ^-fr<>Hl3ES] 

4 Hfl^l(batch)^ o]^c) #71 ^1J£^ *|*| ^ ft*\<$ 3^r*l» ^-^^-71 

AflS.^ "^(primary) tifl*> ^-fi-<M3L7> ^-*fl^€ ajo-o)-^^ 
ttfl #7l Aila ^ (renewal)^: *M ^Rr^l ^ ^^r4. ' 
20 ^ tifl^l#* «r43 ^ ^ *fl* M ^-M ^7]]^^ iL-fHM 

E|7l£ fVrf. tcl-el-A-1 ES AflS. ^^-i: *l*l§Rr3l jM-^SI <$^& z ^ 

AflS^r wfl^»^r W ^ «fl^ ^Ml ^l^H^Rr ?H «r^W. 

17 
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iJJf ^l^(strain)^ tf€- ?fl* ^\ #?1 M}2.°\ -fr*H 

3^ tiflo> ^o.o>^s« ^-t>m <r 5^. ^3, W^^el 129/Sv 

SE^r CBA ^f-f^ 2^ 129/Sv ^ C57/B16 

^l^ltb ^-fr<>r ^m^S ^e>Eio.s. ^e^€ ^3 

10 -tf<M Hfl°<HH Wr^^l^r 0.1% ^eMS^LS. 

ES wfl^HH ^ ^tKb ES wlH^ 20% serum replacement, 

O.lmM wflB)~p11s^- S oi)E3-^- ) i% tij^ 6>Plln.^r(NEAA) ( 2mM W^}-*] ^ 
3*M4M(50ug/ml), ^H^£^>ol^l(50ug/ml)^-S iL#€ DMEM/F12 
15 afl^^i=f. ES ^]3L wfl^ aj- 7 ] yfl*}^. *fl^ 

^ ^(Fibroblast Growth Factor; FGF) , 4^^^]^ 
4ng/ml^ ^tLS- iL#€ ^51 $X^. 

A-flS. ^l^m ^ *r-8-^ ^^7># il^* ^ 5^. ^l&i^ 

20 ^7}^-oim ^* ^ #7] ^ 5E^r tifl^> #7] AflJE. 

4^ ol7> ^ JL^tJ-. 

icms^ 6<a yfl^€ ^ 5£-^, °1 A i 

$XA. *1£-5HS ^ (isolation)^ 3^-*} ^ 

18 
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# 5L^*\] Tg^m *r SI^. ^}°"|3.5L °}-%-?>}^ ?H 

T3>^^. o]e^ £.3- Ca 2+ /Mg 2+ PBS wfl^l SE^r 

t^sHKdispase)^ ^ (dissociat ionH 3^ Jl^ 

^|lt "hntES" 5. ^*]-£ul, 2003^ 12^S ^-t^T^e ^ %^>^ 

^-^7l«-7l^<a <^^^^:(KCLRF, ^5-^ <£?i^- 

28^*1 , -^W^I ^tfl^^fcvfl ±.^)*\] 7)^}31 ^^-»iJ: KCLRF-BP- 
00092-1- Jf^SW. 

10 

*ll 8#7|1 : Bflo> #7] 7fl tfl nfl<ff 

€■ ^l^Tfl Wfl<£€ #7] ^ Afl3£^^ ^H^i 

15 ^*>7H ^g-^t Wfl^ *r 9X^. 

o) afl^l, 5-7 H Hfl<3=*Kr =l 

^l^rS)-€ #7] Afl5. #S.q7> ^%£)5M. #7] ^15L^ ^ W<*fl^ 
^(nucleoli), ~§-^r€ ^ <Ml£ 

20 #7] A-flS.^ ^ #71 Afla n) 

#7] AflS. -§-^^( c lump)# -g-S^Kr 3H*1 ^j^tf. o] s]^ 
^(dispersion)^r SE^r #bH<?I ^ # 

^ &th iL4 w|-^§l-7fl^ ^5E#^r Ca 2+ /Mg 2+ PBS *fl*lS. ^-^M- 

19 



PCT/tt 03/02899 




w>^*>7fl^- ^£.3. S^HH ^Hfc 

33 U-^^IH, Ca 2+ /Mg 2+ . PBS ttj)*]7> Afli^ Jf^-i- 

#^l7|^l oj-g-^ ^ oirf. ufl^lS. 15-20^: ^-g-^b 

5 -§-3*Q(clump)iiL £-5^ ^ ;^13E. ^7} -f-^m *Hfe, s^o} 

^ 5A^. ; 

^^^o] ^.flj-aj U-H£t °1 ^-£.5. 

10 H>^^>rf. 

Ca 2+ /Mg 2+ » -t-B-^m PBS «fl*HH ^1^4. ^la.3. 

7H > 7l-^^ 1007)1 4^1 ^*Hr -§-3*11 S ^^Rr-31 °]£-m. 

15 ^ 5M. -§-3*1171- ^Blsl^M^>, ^ ^ ^>ola.s-3x)^o.s. 

. $*\*\ Ca 2+ /Mg 2+ ^-fr PBS tifl*l5L Afl^ 4^8" A fl^-£ ^ AflJL^^S. 

ol&|^ ttfl<£ 3^6^ #71 *fli7> nj-g-Sj- tfiSfl* -H-^^ZL 

SHI'S- €-3-71- &t)-. wfl^V #7] M)&±= <£*\ 7)*m v}Q 

20 ^^91 7}*]51 5>M. #71 ^J£# SKUg- ^ 

S=tW p}7l 3Efe 4^ ^l^^l ^^^1 -fr^*}^ 

4^ ^^91 ^-fh^ 7jl*( lineage)^ 11^ 

°H afl^fe- 33 ^H^l 1 ^, #71 p>7jS^ AP, Oct-4, SSEA-3, 

20 
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SSEA-4# #71 *])£.*]) ^^91 4^ -fr^r^ 

^(genesis), GDF-3 ^ H^£(Cr ipto)# 5^-^f. 

71^* 1HH £|*1H ^€ =r 9X^ 

5 y^3|s>7fl^. #71 43E^ SSEA-4, GCTM-2 #-$1, TRA 1-60* £ft 

A}e5- rf^Aj #7l 45 *}7\QSi\ ^^^-g- ^JjLofj o^a] ^-61^ =^ 
oir}. i3>^-&l-7l]^ oIb)^ 45»£r ^a} o}*}3. 0ct-4# ££ft 
(normal diploid karyotype)* -fr^l^al 
#71 45^ ^1^ (progress) ^ ^s.^ ^-s}- p^s}- Aj-Efl 

10 «fl<g= yfl^H ^1^1 tt #7l 45. ^M^^l #^#^| ^ JEE^r EL ISA 

SE^r 7l#* <>l-g-*H ^£5] ^^-(preparationHH 

*r 0 le-itr #7l 45 ^oj^o] CD D-^s} 7}-g-Aj 

GCTM-2 5f-^H 5t> <>l#£r 4^ *}?\ SE^ tt^I*} 

#71 71^ W>5-> ^Ol ^ $1^. 

15 

3. Af7> Hflti} §7] 455.^ Al^ A-115 ^ ol^ 

£ *^^r #71 ^5, o]^B\ 45 S^r 

20 7pll^ ^A-115^^ *2fl^ «*)* \+7>S. ^ ^ 

olAl^-jO S w.Bl -B-Bfl^ Wflo> #7l 4i^r°lH 41^ 4it 5^*!;t}. 

(1) 7}7> *q -B-efltr «flo> #71 4^» wfl^M 

yfl^Hl (embryonic body)-!- ^*H^ #7)1; 

21 
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(2) (chemical)* ^7>*H Ufl^fe T&Tft ^ 

(3) ^ Afla^ p>^# ^*Kr 4i» ^l^Kr #7ll« 

5 

*H 1 : gflgMH embryonic bodv)^) 

10 

1=13.3. igrTH 3^ ifl^ 5 ^ ^c> tiflo^o.^ yflcl^l-i- ^ 

^•71 Ufl<g=Al ^> ^ 7 |. ^ol] Jf-frSR=. T3flo>^(^ 40 tfl^ 607fl^l 

«H 6 H1/^^|)7> 7>5l-l47l ^14^. 61 tcflo}], #7l tiflo^l^. Afl's.* ^4=] 5. 

^S)lo]^^cf. 
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^ 9X^r Wl-^H^r oH ^l^fe ^ 1-^, ITSFGnsulin, 

Transferrin, Sodium selenite, Fibronectin) 5E^ ^l^i^«el^V(Retinoic Acid) 
ffi^r N2 l« ^-o] &r}-. o]^g- ^ 7 >-&H 31 

5 ^(expansion) . ^ -gr^^K^S^ ntESS-JfBl ^-3^ ^ ^^--g- ^ 

ITSF ^, 25ug/ml), S^Sim lOOug/ml), €3M1 °lH 

30nM) ^ (SJ= 5ug/ml)ili5. ±L^€ DMEM/F12 afl*HH 5^ 

10 10^ Ufl^SH EB^l ^ -fKEtl- ^ Sll 1 ^. 

&n (2)<^>h xi ^ x-fls ^v^, ^s. s.^ 

15 tjl ^ (nest in)^r ^^Rr 4^- «fl ^fAS^ ^>7> «J 

N2 tifl^l, e|-ul\i(laminin), bFGFS. JsL-f^ DMEM/F12 wfl^HH 5 tfl*] 7^ 
yfl^M Afecq jflAl^-ji, nei ^ bFGF7> afli^ N2 *fl*| 

20 ^ eMails. iL#^ DMEM/F12 *%x}3, 8^ ifl^l 14 U ^<?> ^fl^Kr %°]^. 

£.*H ^ £ ^<2} ^o^ 7 > ^1 # ^A^H *fllS:£|X| S^tfe ^ 

23 
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^3HH *^ *H* *HXI ^t^H^i ^« ^«itf. 
<^H1 i> 

5 ±g 11 feg] Sg3 

<^S.*R- Jl^^Cfollicle stimulation hormone, FSH)* ^^^^S. ^«a«H 
^MCsuperovulation)* -H-E^ti}-. ^E^J^^s^^ (human 

10 chorionic gonadotropin, hCG)-i: ^^tb 36*1 ^^H, VH^'trS.^l 5. 

^■^Kcumulus-oocyte complex, GOCs)* ^*r«H Gl. 2*11*1 (Vitro life, 
Goteborg, Sweden) 37 °C , 5% C0 2 ^ «fl *1 .40^ ^<?> 

tfflWSl^. COC^r *)t^St!41(0.W (w/v), hyaluronidase; Sigma Co., 
Saint Louis, M0)S 1*1 # ^Bjflfl^ cumulus cell)* 

15 ^M^. .cx\7]<^*\, «§Bfl ^l#(modal diameter H ^ : 10-12mmSl 

<€*H1 2> 

20 

^li l^-H \+*>* gi.2 ufl^H^ tifl^-sflAi ^^1-71 l 
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^ y£z}^. G 1.2 lafl^o^ is] Afl ^ ■gJ-jL , 5ml 51 A)]^-g- G 

1.2 Ufl<£tiH jHtf^^l 0.05g-ir- -g-^Al^l -g-^fi Hlul4 Afl^-g- G 1.2 
5 1ml* ^"^H s)^ ^5L» 0.1%3. ^^tb ■^^m^-S^rf^] ^ 
\3>4# 4*, ^ ^151 *f]7i-5->ZL Afl^-g- G 1.2 «fl<£«3H*l 3s) 

a-11^§>ji ^H^t}-. o]^ 7.5mg/ml^l ^£7> EjJE-s. DMSCH ^o^z^a] 
B(cytochalasin B)* -g-*J|X|5Q -g-cfl 10% ^ ^ 0 }- -f^o] ^ 7 >^ ^-§- 

G 1.2 Bfl^^n lml* -^f-?b a}o1 £ 7 b V5]-aJ B \+^]-» ^MS, 

10 ^Hl^^ll- ^-g-^H ^tfl-I- ^7fl«H ^ 7 fl%v* 

^AjA^ ^1, o]^- Jf.^ ^ X\]^o] 10 15%^ Sfl^]-^ 

^ cj ^4^* ^-g- ^3* 

15 ^1^1*, ^7fl-§- ^-^>^c)-. nei t}^, 

20 . 200 urn °]<#3>\ 4^-8- ^* °l-§-*H ^-§- G l^n^H 

n]^i^A># o]^-^ uf^] 2 7fl£| 2)^* 

S^^Cf. 27fl^ 5X)^]* **M^ ul^-g- 12A] *f| 1 

^7} ^^1^>£^- Sfral, ZL^-g- \f^>tf| 9 A] Bj-^6J1 ^3j-A]^l 

25 
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-n-^ V * \+A>» aL^*l^. 

£ 3.fe JL^-g- 5X)^4 ^ 7 fl-§- ^ \+7}3 ^tfl» ;§7fl^Br 

^, ^3£^<^1 ^Shfr #5^=- ^3^M 11*1 

^7fl-g- 5£j^lo] ^-ft *f| 1 ^ -#^3 ^tflofl 3^ 

£ 4^r ^\+X>3 1^]^- ^ ^T^Kr ^^J^- 

M-^vflc)-. £ 4^1 *\ \+x>(3)» 3^*1^ ^7]]%Kg- ^o_5L 

10 ^^)X\7)JL, ul^-g- 3^(1)* \**>3 ^ ^MH \dr^>7> 6>EJ1^S 

■§-*M*l ^>£^- €7fl-g- 3^>(2>g: \+x}-3 3*)H 7 >^7ll ^e-i 

t*-l^4. iH31€ \+*Hfr G 1.2 yflo o toflo.^ 32) 

^^§>ZL, aH^-g- G 1.2 Bfl<£6floj| ^^Al^rf. 

15 ^AflS* ^H^}^. 5mg3 PHA-P(phytohemagglutinin)» 10ml 3 

^*J-§- G 1.2 tiB^dfl ^--gflAl^l -g-ofl lOOy 13q- 400 u 13 G 1.2 
T3fl°o^# ^tMS: PHA-P -g-^o_S. £|-<S-g- 33 f^<H] 4 ii 1^ 

3^-°S. ™k^3L, 1% iE()6} m^o] ^7}^ pbss. <^ ofefloi] 

AA I7fl^3 4 ii 13 ^^^12. 3^3* ^1-^3-. °1« 3^111: 

20 slQs. ^% 331- 3*1*M3-. 

3^1^ ^7fl-g- 3^1 -i- OlAl^. 3^ ^, 

^3*1€ IH^ G 1.2 Bfl^^S 32] Afl^Sj-uL, o]^--g- 

26 
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5l^(l)o.S °H-§- ^^(4)* ^7lt^ -B-^S. 

(2) ^2] iJH gj *M1 

BTX-^li (electro cell manipulator )# ^R-^H ^ 

10 $.7) 

0.5mM HEPES 3P§-g-^(pH 7.2H O.lmM MgS0 4 , 0.05%BSA ^ 0.28mM 
^•f-* -§-s1W?l ^# -g-^ 15 p. 1* ^^S. 

-Ml 3 -8- G 1.2 afl^oll ^7}^, 3*1*1^. zL^i tj-^, ^-§- 

p>-f>i oi-g--g-]-^ «q oixj^ ^i^-g. G 1>2 afl^oflo] ^ 7 >^ *>v|«- 

15 -g-^^] ^^^H l^r^r ^^A^lJl, Afl^-g- ^K-^ ^^Ug; o]-g.§>c^ «j 

ol^^ *MJ|», -g-oHo^l ^SW. «j BTX-^lS S^7] 6f| 

27fl ^^-(3. 2mm chamber No. 453) tf\ ^» -g-^H ^3., 

^^i7> (+) Jfi^-g: n o]a]^ ^^Aj^uf. lkV/cm> 

*1#^t 15 ps, IS 2 s|£) ^fl^M- ^ 

20 . ^71-g-^-Al^t^-. -g-^ ^ t^tJ)^ -§-ofl^ »^ q 

1.2 Hfo^^S 3S\ 
<^Al^] 3 > 

27 
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*H-°1 ^iL*}t}-. oi» -M^^7l ^fH, a 2*1] 7}*m 

5 w}^- ^-o] ^ o]Al^ EjSSnSfl^ A^o] c)^L6\] of)^ Bj-|0 S 

2]=S^ B J ^ 2, 4, 6, 20 AS ^sH^zl %W ^ ^ -M-^l 

«fl<S STi^r a 2«M £ 4* 9XS= v}Q ^I^H ^45$^. o]# 

#^3* «cHH ^l^l S-^1§>J17> 

3X^€(2A]^;) sl^SZL^tg Aj^Vo] ^ ^l^l^r-gr 25yM G1.2 *fl*H*l 

37°C, 5-g- ^# 123187(5 lOpM; Sigma) S^r 

15 o1^^p>o]a](5 je^t IO11M; Sigma) ^ <^ •B-'M-S Q1.2 
*r*Hl ^-S-}^, 2mM i^ll ^^»>T=fl i^^^l (6-dimethy 1 aminopur ine , 

MAP; Sigma)*- G1.2 *1)*H 37 °C , 6% C0 2) 5% 0 2) 89% N 2 *IH 

%^^>^^. ^€ S 2<M ^ ^ ^ y><4 ^o] o]^ 

afl^SW. o]s. 10llM o]^^l* 

20 2.0mM 6-DMAP* ^e^Kr *^°) ^31^ Ufll>I M-^^r 

G1.2 A-pH 10 pi G1.2 yfl^l 2= -f- (drop) SE^- SNUnt-2 

28 




*fl*H 37°C, 6% C0 2 , 5% 0 2 , 89% N 2 2^1*1 48^13; *l| WSW. ^ 

3«3*H ^t!: tffloKr tf-g. £-7^ a t}A] 6^ ^<?> Hfl^^rq-. 

o]# J§^H G1.2 tifl^HH <y*|. flfl^l SNUnt-2 *1]*HH ol*} 

1*1 ^«-^ *>7l S 21 ^^^t)-. 





^m(h) 


1^3] 
all*] 






fflo'M 7fl t(%) 


2-^12 






10/iM ol^- 


6-DMAP 3 


2 


G1.2 


SNUnt-2 


16 


16(100) 


4(25) 


4(25) 


10/iM <>l^r 


6-DMAP 


4 


G1.2 


SNUnt-2 


16 


15(94) 


1(6) 


0 


10/iM 


6-DMAP 


6 


G1.2 


SNUnt-2 


.16 


15(94) 


1(6) 


1(6) 


10/iM *l^r 


6-DMAP 


20 


G1.2 


SNUnt-2 


16 


9(56) 


1(6) 


0 


10/lM 


6-DMAP 


2 


G1.2 


SNUnt-2 


16 


16(100) 


5(31) 


3(19) 


5/iM ol^. 


6-DMAP 


2 


G1.2 


SNUnt-2 


16 


11(69) 


0 


0 


10/iM ^l^r 


6-DMAP 


2 


G1.2 


SNUnt-2 


16 


12(75) 


0 


0 


5/iM °l-gr 

£^*)1 


6-DMAP 


2 


G1.2 


SNUnt-2 


16 


9(56) 


0 


0 


10/iM °l£r 


6-DMAP 


2 


G1.2 


SNUnt-2 


16 


16(100) 


4(25) 


3(19) 


10/iM o]^- 


6-DMAP 


2 


G1.2 


G2.2 


16 


16(100) 


0 


0 


10/iM °l^r 


6-DMAP 


2 


SNUnt-2 


16 


16(100) 


0 


0 


b 10/iM o]^ 

*^J<0 


6-DMAP 


2 


G1.2 


SNUnt-2 


66 


62(93) 


24(36) 


19(29) 



10 

a 2.0mM ^ 1 ll <>H i^f %l 

29 




PCt/ffi 0 3/028 



4^", ^ 2^1^ El^^.ne|l^ 7^ T^g- 10 uM °l^r 

5 ^r«]:^» ^Sl^l-JL 2.0mM 6-DMAP* ^I^^H tb ^ G1.2 ^H^l 

ttfl^Ka SNUnt-2 tifl^HH Ufl^o^.^ ^-#3 Si «fl 

<vgX)dj| 5> 

io £MLg] *fl^ g gJM: icm^I -g-s] 

^-71 ^AH3.JfB) =^=-ifr *11^» 0.1% HS*-M|(pronase; Sigma)* 
1^ ^-91 ^tfl-l- ^Tltb ^-S-, 100% "1^ ^l (ant i -human 

serum antibody; Sigma)-!- x| ^ -SKn. , 37°C , 5% C0 2 °1H 10 ul 7]^o} 
15 JiSIKLife Technologies, Rockville, MDH1 ^7>S 30^- ivfrX]^ o_s*r| 

<$c$^. ^1 £ # ^7^^ iCMs» ^^5^. 

<^*H 6> 
ICMs^ 



20 



°1^7ll ^-B]^ ICMs^ 0.1% l^AS tifl^ 
n]s.T=>o]^ wl^^ (C57BL breed) nfl^ -^-f^Ml^ 

(7.5 x 10 5 ) tifl°o^>^^. wfloj yflx]^ DMEMCDulbeccoo 's modified 

Eagle medium) ^ 20% (Knockout Serum Replacement), O.lmM 

30 




^ = ^-^l^(Sigma), 1% ^It^, ^-€31(100 units/lml), 

^H^S^M -a (100 u g/ml), £l*K4ng/ml, basic fibroblast 

growth factor, bFGF; Life Techno logies)S DMEM F12(Life 

Technologies) 5. o]^-^ 3-7} ES J^S. «fl«3= ^SH , *fl*l^r a}bJ- 

5 ^-t 1 ^ ^*f| 100 units/lml) leucaemia inhibitory factor, LIF; 

Chemicon, Temecula, CA)S iL^-^T}. ICMs^H -fH*H€ ntES Afla£ 

o]&)tb 3^ £-3. 7f7> ^ ol^H^-O.^^ ^efl^ yflo> #7] 

10 "hntES" S. 2003^1 12-fl 29^1-S Jft)-Sj)>^B % 

^7] ^71^ t^Ml^r <S^*M(KCLRF tfltr 1 ?!^ <£;^ 
28^*1, A^tfl*i-ji7 ^ufl<#<£^ifl ^H)«sfl 7l^>Jl ^i&Jl KCLRF-BP- 
00092-1- J^^rf. 

15 <^^^1 1> 

g^igjj ^ A>g- nt ES jjgdLg] gfcgl 

20 Mg 2+ » PBSS ^^-5T>^r4. ^>e)-oi 1^4^ ( alkal ine 

phosphatase) %^%}7] Jfl*fM AP 7] B (Sigma)* ^H-^rS! 1 ^. o]irf| 

1r*H^ thfr4 ^t}: 0ct-4(SC-5279 ; Santa Cruz 
Biotechnology, Santa Cruz.CA); SSEA-1(MC480) , SSEA-3(MC631) ^ SSEA-4(MC- 
813-70; Developmental Studies Hybridoma Bank, Iowa City, IA) ; TRA-1-60 ^ 
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TRA-l-80(Chemicon). tr*f|^- Vectastatin ABC Ali|(Vector laboratory, 

Burlingame, CA)# °l-8-*H ■ ti >°1-2.^ 1 de(l 0 ]Bj^. ^j-sfl 6].tf|T=} ^ 

Tfl^r DNA # STR n>7H cfl-grT-c^ ^f.^ ABI 310 Genetic 

5 Analyzer (Applied Biosystems, Foster city, CA)^°1|^ STR AMP FLSTR 
PROFILER DNA (finger printing) 



<^<^1 2> 

teratoma g-^^r #7] *jljEj^g] SHI 

15 

#7] *\}3. 100 7H wfl°c^ ^£MH £-51 *H 1 cc 

SCID mouse (KRIBB, Korea) ^ JSlSKtestisH ^tb ^ 8^7> 
^€ ^l2r£4( teratoma)* ZL^^M ^ S^sWS 

20 vl^^rf. 

£ 7^11 <gX|ofl 6^] ^^.Hflo> Ti^li^ uI«:(testisH 

3^* ^^Kr 3* Mr =r ^-^i , It^H *^tb *fl3L*r 
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<-€^l 3> 

^ 3±z\ n-n^^^} gtb eb g g^i 

5 a>^- ntES M]S. fsqt 0.1% H^-<0/lmM EDTAS. *|e)3H 

rf-§- #b}^ t\$\g. A>^- n tES ttjp ^ bFGF ^o] 

DMEM/DMEM F12<*H ^WS^. ^^HS 3.^4: 4|*IH, ntEB 

PBS^H *f| S€ -g-sfl^ 1% ^-g-S- o}7}JeL^o1] ^7]J1 42°C^}*1 
^^1^"4. ntES Xf-«Kr jO.^^ f>7l-^^^ PBSS. -g-sHtr 4% 

^.olcbf) tifl^*|-ji ^^S^5)-«!-^(immunohistochemical) 
^SrSt^. ^>-§-€ ^t}: ^r^-l-^fl s = £1(18-0003), 

^01^711^(18-0234), 31^(18-0016), ^3.^^(18-0171) ^ S- 
100 ( 18-0046 )•& ZemedCSouth San Francisco, CA)3.-^Ei ^^ji HNF-2- 
15 <£^(SC-6556), BMP-4CSC-6896), Myo D(SC-760) ^ NCAM(SC-7326)^r Santa 
Cruz BiotechnologyS.-fB] ^^t}. w>ol o.^ ^sfl o]^ 

£ 8^1 ^ifl^r}. 

20 S. 8^1 14 = ^, 6<*1M «JK #7l ^JE^fe tiflo>^^ 

#71 ^SL^^ <& ^ 



<-^*H 9> 



33 



PGtm 0 3 /0 28 9 

(1) EL^ghll ES ^ 

^€ ES 43E.^« 2% ^^£-5. 3^ «fl<£ f-efl oi Hdl 

5 ^1^16] #^3^ P>-f>x yfl6>^ ^^.o>Aj|3£ Aili^A] 

. tifl^}^. #7] tifl<# *H knock-out DMEM, 10% knock-out serum 
replacement, O.lmM «l^l<r O.lmM ^^-^5.^^]^, lmM 

L-#^B}^1 g -sj-^Kioo U/ml ^N^f! G ^ lOOug/ml ^H^S^^aI)^ 

(2) tifla}^ (embryonic bodv)^) 

ES *\}S. #3.^-& ^ ^5 71-^7)1 #KH i*o_5.^-e1 
tifl^ ^4=)5 ^7^ tifl^T-^T^. §]-^7> ES 
-MIS. «.q#^r ^-fi-*rfe ufl6}*fl(~50/T=]3)S. A^7) *l^r5W. °1 ™JI. 
15 yfl6>^ll# XflS^r t^S. ^7]^ A\ &^}±r ^]Iff 2.^ ^l^^-^cf. 

°J^(25ug/ml), H^sflfKlOOug/ml), ^# €^m- o ]H(30nM) ^ 
^Jtf S^i=K5yg/ml)-^ ^€ DMEM/F12<i 6<H ^ *fl<£*r5^. 

°l%>fl tfl^ 0.01M PBS, 1% BSA, 5mM EDTA %>4r 

-g-^iL5 1/10005. -§-^6.5 40^- ^-91 37V*H*\ afl^V^^. ^5£- 
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(4) Ml^-^^l Afl3L^ 3HK expansion) 

5 ^ ^ € ^1 i€- d ^ 4 N2 Bfl , nl vl ( ing/mi ) , bFGF( lOng/ml )S- 

iL#^ DMEM/F12 6^ Ufl o.3.*| , ^*}3X^. 

(5) ^ ^feg^ 

zl^ 4^- vil^-^o] bFGF» ^T^KlL ^l\i(lng/ml) ^ 

10 'N2 tiflx]s J±^€ DMEM/F12 tffl^lS 1012 ^ ffl^^H ^-JEI^t}. 

15 cl» 7>^ 

7pfl^ Tfl^r* 7Mi ^7] ^o=j 7^l£-§- £M 
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A. -&>7l^ S^AHT-^ ^Afl^ 19^ 10-24 7^ 7]Bf 



7]%7m 

i&^la^ ^^^^(KCLRF) 



71^-71^ ^^(-O-^Jr q-tg 7l*fl) 

(120-091) tfl^ 1 ?!^- ^S.^ 2 - <?!?i^ 28 ^-irtfl o^tfl^-oi^vfl 



7l^-^> 2003.12.29 



7l^"«iS: KCLRF-BP-00092 



(SAlA}^ A^^- J^g-g- ^) 



PCT/RO/134(July 1988) 
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^IHIS. ^rtflj^ \+7>js. o]^*h 7>7> «| oH^a^b] ^-efl^ 

«| oH^s.^-^ -B-efl^ yfl6> # 7 1 
10 4. *ll 3t^fl Sa^^l, ^-71 Bflo} #71 Alla^7> KCLRF-BP-00092<el 

O.3. x}7> tflj o]^^o. S «-b) -^sfl^ ufloV #71 AflS^. 

5. (1) #71 Afli, <>l3.JfBl ^2)-^ AfS SE^ ol^w>* 7fl^Sl 

*M1S« tifl^ ^1S^« Aflss. §til*Kr #31; 

(2) ^ \f7>Sl 1 =-*fl» ^1S€* ^-^M iH^Hr 

15 ift ^ \+7># #til-d>^ ^1; 

(3) #7] ^741 (1)^1 Ai §Wl^ ^Ccj^ Afl3L* ^-7H1 ^1^1 ^ 

(4) ^ °H3^r b1=s.zl^^ ^1^* 71^1 r^g- %^^-A]7l31 
tifl^s^H ^1 yfl^m 4^* it^lb *Ml*Rr #7)] ^ 

20 (5) ^7} afl^li^ ICMsdnner Cell Mass)* ^-&|*>Jl a]* 

*1*3HH)7> -frxlsls^- afl^H yfl 6 > #71 ^1S^« ^*H=- ^Tflfl- 

S^*R=- 7}7> «J o]Xj^ Uflo]. # 7 ] AflS^^ A)|2:^. 

6. *l] 5^1 $X^, 7pfl7> ^ ^ ^7]. 

«q oiai^ T3fl'cb> #71 aiis^i 
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7. *ll 6"%H] 91°]*], #7] S.^7} AV^-oi ^ m^o.^ ^ 

8. uflcs> $7] 41^7} KCLRF-BP-00092<?1 ^ 
5 ^ X>7]- «) o]Al^ ti flo> §71 *0£^ 

9. ^ 5%H1 5a<H*l, 4>7] &n (4)3 El=Sn«Big a]^o] 2 Al^V 
xflxl 3 Al^o] ^ Wf^SLS. 7\7\ n olAl^ tiflo} ^1 
*f|2^. 

10. A 5%H] #7] #31 (4)3 «^^-7> 

10 t\~%- 6~3 ^ ^o>n] 2Hf ?1 (DMAP)-§- 7^0^ ^ 7f7> 

«| o]^^ tiflo} §7] ^3.^3 *ll2^. 

11. *]1 10%H1 &*\*\, #7] ^# o]^- ^^1^ ^£ 7 > 5yM v0*l 
lOuM^l 15fe 7>7> ^ o]Al^ «1] of §71 All £^3 *ll2^. 

12. *l| 10*M 9X^*\, -S-71 B-^M^li^f^ ^ ^ 2.0mM<?l 
15 33* ^JlS Sfe ^>7> ^ olAl^ tifl6> #7l Afl£^3 ^1 S ^_ 

13. *f] 5"%H1 &<*H, ^-71 #31 (4)3 ^*f| 3 Ufl^ol Ais. 

7>7> «J Bflo} §7] Afl *)|2^. 

14. *ii mHi i*> ^n^i gi.2 «h*h*i ^hjl 2*> 

20 yfl°o to l SNUnt-2 «fl*HH Bfl^-Sr}^. A>7> ^ o]Al^ tiflo} 
#7l A^i^^ ^2^. 

15. *fl 5%H1 SU^, (i) 2 vfl^l 3 ^1#3 BlMZLBfl^ Al^g- 
71^31, (2) 5uM ifl^l 10pM<?l ^# ^ ^eltb 4* 3= 2.0mM 6- 
^^l€ d H^^(DMAP)* *)s|*H Ir^si-^-Jl, (3) G1.2 Ufl*)<*!H 1*} 
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yfl^VzL SNUnt-2 isil^H^ 2*} wfl^-sHr ?A <£4r ^$£-3. sfe n 

16. Ail 5%M1 &<*M, ^-7] #31 (5)^ yfli&SeTM ICMs« £s^Rr 

(2) <3<£^ ^7^>ZL ICMs^- ^B^Kr 5Lf-*Kr 

s-^o.^ ^ 7} 7 } n ^0} #7l AflS^ 

17. *ll 5%H1 S^**!, t^l (5)£| *n tc >] *>7} tflj 

10 7s}7> o]Xj^ tiflo} ^7] AflS.^^ *|| 

18. ^ 17%H1 &<*M, #7] M]S.7\ *\] 1^- xfl*| *[| 4^ ^ 
^H] tiflo> #7l ^-s)-^ ^ ^ ^ 7>7> *!j , 

19. #71 ^15L, -g-sHS Ails. £E^r <>H^ 7 fl^]^ 
15 SfNX^*! -B-2fl€ .>+*>5. °l<i}§H *§^€ ^7> ^ o]^^O.S^-El 

-fr^m «B 6 > #7l Afla^ofl^ Alii. 

20. ^ 19%H $X*]A\, ^7) 7^7} SL-fHr^ ?ASr s^iS iBfe ^ 

Ai]S. 

21. Ail 20^H1 9X^^\, ^7) 2.^7} a}bj-ci ^-g- ^ ai^ 

20 AilS. 

22. All 21tN 91*]*], %7] «flo> #7l Ails.7> KCLRF-BP-00092 1 ?! 

f^lS S^r 7.>7> ^ol^O.S.JfEi -O.Bfl^ tiflo} §71 Ail£. 

23. (1) 7>7} ^ 0lX)^-0. S «.Bi <fr^ yfle,} #7l AilS^# tifl <£*H 
yfl^Hl (embryonic body)-!- ^^^-^ ^Tfl; 
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(2) SWI-^* 37}«H «n^Rr #31 ^ 

(3) ^ 43.$ ^>^» ^^Hr 4it -Sd^Hr #31* 

5 24. *fl 23%H &*>H, #7] t&?H (2)3} ^tl^l ITSF, 

^iBl^AVCRetinoic Acid) ^ N2S °1^*1 o.^^^ -S^^r 

25. *l| 23%H] SZ^^i, ^-71 7fl^l7> S-fi-^-^l 3^ ^o.S *H=r ^ 

10 M)S.. 

26. ^ 25^H1 XH^, ^1 3E-fMff-7> A^£] ^ s^os §m 41^ 

27. A 26%H SA 6 !^, -*7l yflo> ^]5£ 7 > KCLRF-BP-00092^1 ^-g: 
^ X>7} ^o]Ai^o. s «.^ tiflo} #71 

15 28. (1) 95 xfl*| HOmM NaCl , (2) 7.0 tfl*l 7,5raM KC1 , (3) 20 141*1 

30mM NaHCOs, (4) 1.0 ^fl*l 1.5mM NaH 2 P0 4> (5) 3 i4)*| 8mM Na-^HS, (6) 
1.5 ^*1 2.0mM CaCl 2 ■ 2H 2 0, (7) 0.3 ifl*l 0.8mM MgCl 2 • 6H 2 0, (8) 0.2 vfl*| 
0.4mM Na-^^l^lS, (9) 1.2.41*1 1.7mM H^SiL^, (10) 6 41*1 10mg/m£ 
HSA, (11) 0.7 4]*) 0.8//g/m£ ?HW 6 l*l, (12) 1.5 41*1 3% ^*r^lic<+, 

20 (13) 0.5 41*1 1.5% Ul^M^, (14) 0.7 41*1 1.2mM L-#^e}t?1 *2 (15) 
0.3 41*1 0.7% ITS^-S tifl*l. 

29. ^ 28%H1 $X^^\, (1) 99.1 41*1 106mM NaCl , (2) 7.2mM KC1 , 
• (3) 25mM NaHCOs, (4) 1.2mM NaHaP0 4 , (5) 5mM Na-^MS, (6) 1.7mM 
CaCl 2 • 2H 2 0, (7) 0.5mM MgCl 2 • 6H 2 0, (8) 0.3mM Na-^-MMH, (9) 1.5mM 
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(10) 8mg/mt HSA, (11) 0.75/zgM ^W^M^l, (12) 2% 
^^o>n]x E ,XV i (13) i% til^^^l-nl^Al-, (14) imM L-#-^^} ^ (15) 0.5% 

its as ^€ yfl^l. 
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^-7] tifltoS^-B^ ^B|^r ifl 4s.si\ (inner Cell Mass, ICMs)» «fl°^H 

io ^ ^°14. 
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FIG. 4 
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FIG. 5 
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FIG. 6A 
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FIG. 6B 



o o o, 

;0 O CD: 
tO CM 

i,u: rt';;- 



03 

j2 

CO 

—J 
CL 

cc; 



o, 

T 

E ' 

i 



Q. 

•Q 

•f 
'Z 

© 
6 

CO 



o o 
o o 

o. a ■ 
.csj , 

■' -r , 7*r. ; 



CO, 



CL 

TO < 

JO* CO 



3 



EL. 

s. 

£0 
'i 

3t. 

P.. 



DQ. 



CSI 



S 

i 

CO: 

i 



pCT/ffi 0 3 /0 289 

8/11 

FIG. 6C 
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FIG. 7 
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FIG. 8 
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